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Scanning tunnelling microscopy beyond imaging:
magneto-electric coupling and single molecule spintronics

W. Wulfhekel
Physikalisches Institut, Karlsruhe Institute of Technology, Germany

Magneto-electric coupling (MEC), i.e. the possibility to influence the magnetic state of a
solid by an electric field, offers new pathways for information storage and might overcome both
the current density and speed limitations of conventional magnetic writing on hard discs. So far,
significant MEC was only observed in insulators and not in metals, as in metals the electric field
is efficiently screened by surface charges. In this work we show that exactly this formation of
surface charges leads to very strong MEC on metallic surfaces and that MEC can be used in
simple iron films to write, store and read magnetic information on the nanometer scale with the
help of the local electric field underneath the tip of a scanning tunnelling microscope (STM).
The discovery of the giant magneto resistance (GMR) was an important moment for modern
physics. Due to its various applications in memory devices, it was widely studied in numerous
different systems. Here we measured the GMR across a single molecule using spin-polarized
scanning tunnelling microscopy (Sp-STM), where a magnetic substrate serves as one of the
electrodes and the magnetic tip as the other. The conductances of the molecules were measured
by mechanically contacting the molecules with the tip of the STM in a controlled way and a
GMR effect of 60% in combination with a high conductance of 0.3 GO could be obtained.
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